% 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: Bendig, Mary M. 

Leger, Olivier J. 
Saldanha, Jose 
Jones, S. Tarran 

(ii) TITLE OF INVENTION: Humanized Antibodies Against Leukocyte 
Adhesion Molecule VLA-4 

(iii) NUMBER OF SEQUENCES: 45 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Townsend and Town send Khourie and Crew 

(B) STREET: One Market Plaza, Steuart Tower, Suite 2000 

(C) CITY: San Francisco 

(D) STATE: California 

(E) COUNTRY: USA 

(F) ZIP: 94105 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patent In Release #1.0, Version #1.25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/186,269 

(B) FILING DATE: 25-JAN-1994 

(C) CLASSIFICATION: 

(viii) ATTORNEY /AGENT INFORMATION: 

(A) NAME: Smith, William L. 

(B) REGISTRATION NUMBER: 30,223 

(C) REFERENCE /DOCKET NUMBER: 15270-14 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 415-543-9600 

(B) TELEFAX: 415-543-5043 
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(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 483 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



( ix ) FEATURE : 

(A) NAME/KEY: CDS 

(B) LOCATION: 53.. 430 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

ATGAGGGCCC CTGCTCAGAT TTTTGGATTC TTGGTCAGGA GACGTTGTAG AA ATG 55 

Met 
1 

AGA CCG TCT ATT CAG TTC CTG GGG CTC TTG TTG TTC TGG CTT CAT GGT 103 
Arg Pro Ser lie Gin Phe Leu Gly Leu Leu Leu Phe Trp Leu His Gly 
5 10 15 

GCT CAG TGT GAC ATC CAG ATG ACA CAG TCT CCA TCC TCA CTG TCT GCA 151 
Ala Gin Cys Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 
20 25 30 

TCT CTG GGA GGC AAA GTC ACC ATC ACT TGC AAG ACA AGC CAA GAC ATT 199 
Ser Leu Gly Gly Lys Val Thr lie Thr Cys Lys Thr Ser Gin Asp lie 
35 40 45 

AAC AAG TAT ATG GCT TGG TAC CAA CAC AAG CCT GGA AAA CGT CCT AGG 247 
Asn Lys Tyr Met Ala Trp Tyr Gin His Lys Pro Gly Lys Arg Pro Arg 
50 55 60 65 

CTG CTC ATA CAT TAC ACA TCT GCA TTA CAG CCA GGC ATC CCA TCA AGG 295 
Leu Leu lie His Tyr Thr Ser Ala Leu Gin Pro Gly lie Pro Ser Arg 
70 75 80 

TTC AGT GGA AGT GGG TCT GGG AGA GAT TAT TCC TTC AAC ATC AGC AAC 343 
Phe Ser Gly Ser Gly Ser Gly Arg Asp Tyr Ser Phe Asn lie Ser Asn 
85 90 95 

CTG GAG CCT GAA GAT ATT GCA ACT TAT TAT TGT CTA CAG TAT GAT AAT 391 
Leu Glu Pro Glu Asp lie Ala Thr Tyr Tyr Cys Leu Gin Tyr Asp Asn 
100 105 110 



56 



CTG TGG ACG TTC GGT GGA GGC ACC AAG CTG GAA ATC AAA CGGGCTGATG 
Leu Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
115 120 125 

CTGCACCAAC TGTATCCATC TTCCCACCAT CCACCCGGGA TCC 
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(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 126 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Arg Pro Ser lie Gin Phe Leu Gly Leu Leu Leu Phe Trp Leu His 
15 10 15 

Gly Ala Gin Cys Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 
20 25 30 

Ala Ser Leu Gly Gly Lys Val Thr lie Thr Cys Lys Thr Ser Gin Asp 
35 40 45 

lie Asn Lys Tyr Met Ala Trp Tyr Gin His Lys Pro Gly Lys Arg Pro 
50 55 60 

Arg Leu Leu lie His Tyr Thr Ser Ala Leu Gin Pro Gly lie Pro Ser 
65 70 75 80 

Arg Phe Ser Gly Ser Gly Ser Gly Arg Asp Tyr Ser Phe Asn lie Ser 
85 90 95 

Asn Leu Glu Pro Glu Asp lie Ala Thr Tyr Tyr Cys Leu Gin Tyr Asp 
100 105 110 

Asn Leu Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
115 • 120 125 
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(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 470 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



( ix ) FEATURE : 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..420 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

ATG AAA TGC AGC TGG GTC ATG TTC TTC CTG ATG GCA GTG GTT ACA GGG 

Met Lys Cys Ser Trp Val Met Phe Phe Leu Met Ala Val Val Thr Gly 

15 10 15 

GTC AAT TCA GAG GTT CAG CTG CAG CAG TCT GGG GCA GAG CTT GTG AAG 

Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys 
20 25 30 

CCA GGG GCC TCA GTC AAG TTG TCC TGC ACA GCT TCT GGC TTC AAC ATT 

Pro Gly Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn lie 
35 40 45 

AAA GAC ACC TAT ATA CAC TGT GTG AAG CAG AGG CCT GAA CAG GGC CTG 

Lys Asp Thr Tyr lie His Cys Val Lys Gin Arg Pro Glu Gin Gly Leu 
50 55 60 

GAG TGG ATT GGA AGG ATT GAT CCT GCG AAT GGT TAT ACT AAA TAT GAC 

Glu Trp lie Gly Arg lie Asp Pro Ala Asn Gly Tyr Thr Lys Tyr Asp 

65 70 75 80 

CCG AAG TTC CAG GGC AAG GCC ACT ATA ACA GCT GAC ACA TCC TCC AAC 

Pro Lys Phe Gin Gly Lys Ala Thr lie Thr Ala Asp Thr Ser Ser Asn 

85 90 95 

ACA GCC TAC CTG CAG CTC AGC AGC CTG ACA TCT GAG GAC ACT GCC GTC 

Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 
100 105 110 

TAT TTC TGT GCT AGA GAG GGA TAT TAT GGT AAC TAC GGG GTC TAT GCT 

Tyr Phe Cys Ala Arg Glu Gly Tyr Tyr Gly Asn Tyr Gly Val Tyr Ala 
115 120 125 



ATG GAC TAC TGG GGT CAA GGA ACC TCA GTC ACC GTC TCCTCAGCCA 
Met Asp Tyr Trp Gly Gin Gly Thr Ser Val Thr Val 
130 135 140 

AAACGACACC CCCATCTGTC TATCCACTGG CCCGGGATCC 
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(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 140 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Met Lys Cys Ser Trp Val Met Phe Phe Leu Met Ala Val Val Thr Gly 
15 10 15 

Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys 
20 25 30 

Pro Gly Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn lie 
35 40 45 

Lys Asp Thr Tyr lie His Cys Val Lys Gin Arg Pro Glu Gin Gly Leu 
50 55 60 

Glu Trp lie Gly Arg lie Asp Pro Ala Asn Gly Tyr Thr Lys Tyr Asp 
65 70 75 80 

Pro Lys Phe Gin Gly Lys Ala Thr lie Thr Ala Asp Thr Ser Ser Asn 
85 90 95 

Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 
100 105 110 

Tyr Phe Cys Ala Arg Glu Gly Tyr Tyr Gly Asn Tyr Gly Val Tyr Ala 
115 120 125 

Met Asp Tyr Trp Gly Gin Gly Thr Ser Val Thr Val 
130 135 140 



61 



(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 106 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 
15 10 15 

Gly Lys Val Thr lie Thr Cys Lys Thr Ser Gin Asp lie Asn Lys Tyr 
20 25 30 

Met Ala Trp Tyr Gin His Lys Pro Gly Lys Arg Pro Arg Leu Leu lie 
35 40 45 

His Tyr Thr Ser Ala Leu Gin Pro Gly lie Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Arg Asp Tyr Ser Phe Asn lie Ser Asn Leu Glu Pro 
65 70 75 80 

Glu Asp lie Ala Thr Tyr Tyr Cys Leu Gin Tyr Asp Asn Leu Trp Thr 
85 90 95 

Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 
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(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) STRANDED NESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 



Asp lie Gin Met Thr Gin Ser Pro Ser 
1 5 



Ser Leu Ser Ala 
10 



Ser Val Gly 
15 



Asp Arg Val Thr lie Thr Cys Gin Ala Ser Gin Asp lie lie Lys Tyr 
20 25 30 



Leu Asn Trp Tyr Gin Gin Thr Pro Gly 
35 40 



Lys Ala Pro Lys 
45 



Leu Leu lie 



Tyr Glu Ala Ser Asn Leu Gin Ala Gly 
50 55 



Val Pro Ser Arg 
60 



Phe Ser Gly 



Ser Gly Ser Gly Thr Asp Tyr Thr Phe 
65 70 



Thr lie Ser Ser 
75 



Leu Gin Pro 
80 



Glu Asp lie Ala Thr Tyr Tyr Cys Gin 
85 



Gin Tyr Gin Ser 
90 



Leu Pro Tyr 
95 



Thr Phe Gly Gin Gly Thr Lys Leu Gin lie Thr 
100 105 
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(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 
, (A) LENGTH: 106 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1 5 10 15 

Asp Arg Val Thr lie Thr Cys Lys Thr Ser Gin Asp lie Asn Lys Tyr 
20 25 30 

Met Ala Trp Tyr Gin Gin Thr Pro Gly Lys Ala Pro Arg Leu Leu lie 
35 40 45 

His Tyr Thr Ser Ala Leu Gin Pro Gly lie Pro Ser Arg Phe Ser Gly 
50 55 60: 

Ser Gly Ser Gly Arg Asp Tyr Thr Phe Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp lie Ala Thr Tyr Tyr Cys Leu Gin Tyr Asp Asn Leu Trp Thr 
85 90 95 

Phe Gly Gin Gly Thr Lys Val Glu He Lys 
100 105 
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(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8: 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
15 10 15 

Asp Arg Val Thr lie Thr Cys Gin Ala Ser Gin Asp lie lie Lys Tyr 
20 25 30 

Leu Asn Trp Tyr Gin Gin Thr Pro Gly Lys Ala Pro Arg Leu Leu lie 
35 40 45 

Tyr Glu Ala Ser Asn Leu Gin Ala Gly lie Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Arg Asp Tyr Thr Phe Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp lie Ala Thr Tyr Tyr Cys Gin Gin Tyr Gin Ser Leu Pro Tyr 
85 90 95 

Thr Phe Gly Gin Gly Thr Lys Leu Gin lie Thr 
100 105 
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(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 123 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys Pro Gly Ala 
15 10 15 

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn lie Lys Asp Thr 
20 25 30 

Tyr lie His Cys Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp lie 
35 40 45 

Gly Arg lie Asp Pro Ala Asn Gly Tyr Thr Lys Tyr Asp Pro Lys Phe 
50 55 60 

Gin Gly Lys Ala Thr lie Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Glu Gly Tyr Tyr Gly Asn Tyr Gly Val Tyr Ala Met Asp Tyr 
100 105 110 

Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
115 120 



\ 
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(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Ala Met His Trp Val Arg Gin Ala Pro Gly Gin Arg Leu Glu Trp Met 
35 40 45 

Gly Trp lie Asn Ala Gly Asn Gly Asn Thr Lys Tyr Ser Gin Lys Phe 
50 55 60 

Gin Gly Arg Val Thr lie Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Gly Gly Tyr Tyr Gly Ser Gly Ser Asn Tyr Trp Gly Gin Gly 
100 105 110 

Thr Leu Val Thr Val Ser Ser 
115 
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(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 123 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
5 10 15 

Lys Val Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Thr 
20 25 30 

His Trp Val Arg Gin Ala Pro Gly Gin Arg Leu Glu Trp Met 
35 40 * 45 

lie Asp Pro Ala Asn Gly Tyr Thr Lys Tyr Asp Pro Lys Phe 
55 60 

Arg Val Thr lie Thr Ala Asp Thr Ser Ala Ser Thr Ala Tyr 
70 75 80 

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Glu Gly Tyr Tyr Gly Asn Tyr Gly Val Tyr Ala Met Asp Tyr 
100 105 110 ' 

Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 



Gin Val 
1 

Ser Val 

Tyr lie 

Gly Arg 
50 



Gin Gly 
65 



Met Glu 



Ala Arg 



Trp Gly 
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(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Ser Tyr 
20 25 30 

Ala Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 
35 40 45 

Gly Trp lie Asn Ala Gly Asn Gly Asn Thr Lys Tyr Ser Gin Lys Phe 
50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Ala Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Gly Gly Tyr Tyr Gly Ser Gly Ser Asn Tyr Trp Gly Gin Gly 
100 105 110 

Thr Leu Val Thr Val Ser Ser 
115 



+ 
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(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
(0) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Ser Tyr 
20 25 30 

Ala Met His Trp Val Arg Gin Ala Pro Gly Gin Arg Leu Glu Trp Met 
35 40 45 

Gly Trp lie Asn Ala Gly Asn Gly Asn Thr Lys Tyr Ser Gin Lys Phe 
50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Ala Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Gly Gly Tyr Phe Gly Ser Gly Ser Asn Tyr Trp Gly Gin Gly 
100 105 110 

Thr Leu Val Thr Val Ser Ser 
115 
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(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 406 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 16.. 393 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

AAGCTTGCCG CCACC ATG AGA CCG TCT ATT CAG TTC CTG GGG CTC TTG TTG 51 
Met Arg Pro Ser lie Gin Phe Leu Gly Leu Leu Leu 
15 10 

TTC TGG CTT CAT GGT GCT CAG TGT GAC ATC CAG ATG ACA CAG TCT CCA 99 
Phe Trp Leu His Gly Ala Gin Cys Asp lie Gin Met Thr Gin Ser Pro 
15 20 25 

TCC TCA CTG TCT GCA TCT CTG GGA GGC AAA GTC ACC ATC ACT TGC AAG 147 
Ser Ser Leu Ser Ala Ser Leu Gly Gly Lys Val Thr lie Thr Cys Lys 
30 35 40 

ACA AGC CAA GAC ATT AAC AAG TAT ATG GCT TGG TAC CAA CAC AAG CCT 195 
Thr Ser Gin Asp lie Asn Lys Tyr Met Ala Trp Tyr Gin His Lys Pro 
45 50 55 60 

GGA AAA CGT CCT AGG CTG CTC ATA CAT TAC ACA TCT GCA TTA CAG CCA 243 
Gly Lys Arg Pro Arg Leu Leu lie His Tyr Thr Ser Ala Leu Gin Pro 
65 70 75 

GGC ATC CCA TCA AGG TTC AGT GGA AGT GGG TCT GGG AGA GAT TAT TCC 291 
Gly lie Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Arg Asp Tyr Ser 
80 85 90 

TTC AAC ATC AGC AAC CTG GAG CCT GAA GAT ATT GCA ACT TAT TAT TGT 339 
Phe Asn He Ser Asn Leu Glu Pro Glu Asp He Ala Thr Tyr Tyr Cys 
95 100 105 

CTA CAG TAT GAT AAT CTG TGG ACG TTC GGT GGA GGC ACC AAG CTG GAA 387 
Leu Gin Tyr Asp Asn Leu Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu 
110 115 120 

ATC AAA CGTGAGTGGA TCC 406 

He Lys 

125 



(2) INFORMATION FOR SEQ ID NO: 15: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 126 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Met Arg Pro Ser lie Gin Phe Leu Gly Leu Leu Leu Phe Trp Leu His 
15 10 15 

Gly Ala Gin Cys Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 
20 25 30 

Ala Ser Leu Gly Gly Lys Val Thr lie Thr Cys Lys Thr Ser Gin Asp 
35 40 45 

lie Asn Lys Tyr Met Ala Trp Tyr Gin His Lys Pro Gly Lys Arg Pro 
50 55 60 

Arg Leu Leu lie His Tyr Thr Ser Ala Leu Gin Pro Gly lie Pro Ser 
65 70 75 80 

Arg Phe Ser Gly Ser Gly Ser Gly Arg Asp Tyr Ser Phe Asn lie Ser 
85 90 95 

Asn Leu Glu Pro Glu Asp lie Ala Thr Tyr Tyr Cys Leu Gin Tyr Asp 
100 105 110 

Asn Leu Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
115 120 125 
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(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 454 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: cDNA 



{ ix ) FEATURE : 

(A) NAME /KEY : CDS 

(B) LOCATION: 16.. 441 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
15 10 

GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 
15 20 25 
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GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
30 35 40 



147 



GGT TTC AAC ATT AAA GAC ACC TAT ATA CAC TGG GTT AGA CAG GCC CCT 
Gly Phe Asn He Lys Asp Thr Tyr He His Trp Val Arg Gin Ala Pro 
45 50 55 60 



195 



GGC CAA AGG CTG GAG TGG ATG GGA AGG ATT GAT CCT GCG AAT GGT TAT 
Gly Gin Arg Leu Glu Trp Met Gly Arg He Asp Pro Ala Asn Gly Tyr 
65 70 75 



243 



ACT AAA TAT GAC CCG AAG TTC CAG GGC CGG GTC ACC ATC ACC GCA GAC 291 

Thr Lys Tyr Asp Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp 
80 85 90 

ACC TCT GCC AGC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 

Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

95 100 105 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GAG GGA TAT TAT GGT AAC TAC 387 

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Glu Gly Tyr Tyr Gly Asn Tyr 
110 115 120 
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GGG GTC TAT GCT ATG GAC TAC TGG GGT CAA GGA ACC CTT GTC ACC GTC 
Gly Val Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
125 130 135 ' 140 

TCC TCA GGTGAGTGGA TCC 
Ser Ser 
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(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 142 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala Val Ala Pro Gly 
15 10 15 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
20 25 30 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn lie 
35 40 45 

Lys Asp Thr Tyr lie His Trp Val Arg Gin Ala Pro Gly Gin Arg Leu 
50 55 60 

Glu Trp Met Gly Arg lie Asp Pro Ala Asn Gly Tyr Thr Lys Tyr Asp 
65 70 75 80 

Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Ala Ser 
85 90 95 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
100 105 110 

Tyr Tyr Cys Ala Arg Glu Gly Tyr Tyr Gly Asn Tyr Gly Val Tyr Ala 
115 120 125 

Met Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
130 135 140 
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(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
CAGAAAGCTT GCCGCCACCA TGAGACCGTC TATTCAG 



(2) INFORMATION FOR SEQ ID NO: 19: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19 
CCGAGGATCC ACTCACGTTT GATTTCCAGC TTGGT 



(2) INFORMATION FOR SEQ ID NO: 20: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20 
CAGAAAGCTT GCCGCCACCA TGAAATGCAG CTGGGTC 
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(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 33 base pairs 
(8) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
CCGAGGATCC ACTCACCTGA GGAGACGGTG ACT 



(2) INFORMATION FOR SEQ ID NO: 22: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22 
GATGGTGACT CTATCTCCTA CAGATGCAGA CAGTGAGGA 
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(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
CTGTAGGAGA TAGAGTCACC ATCACTTGCA AG 



(2) INFORMATION FOR SEQ ID NO: 24: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND ED NESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24 
AGGAGCTTTT CCAGGTGTCT GTTGGTACCA AGCCATATA 



(2) INFORMATION FOR SEQ ID NO: 25: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 41 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
ACCAACAGAC ACCTGGAAAA GCTCCTAGGC TGCTCATACA T 



(2) INFORMATION FOR SEQ ID NO: 26: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
GCAGGCTGCT GATGGTGAAA GTATAATCTC TCCCAGACCC 



(2) INFORMATION FOR SEQ ID NO: 27: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 42 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 
ACTTTCACCA TCAGCAGCCT GCAGCCTGAA GATATTGCAA CT 



85 



(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 59 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 
CCGAGGATCC ACTCACGTTT GATTTCCACC TTGGTGCCTT GACCGAACGT CCACAGATT 
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(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:29: 
GGAAAAGCTC CTAGGCTGCT CATATATTAC ACA 



1 
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(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 38 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
CCGAGGATCC ACTCACGTTT GATTTCCACC TTTGTGCC 



38 




88 



(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 51 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 
AACCCAGTGT ATATAGGTGT CTTTAATGTT GAAACCGCTA GCTTTACAGC T 



1 
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(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 67 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEONESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
AAAGACACCT ATATACACTG GGTTAGACAG GCCCCTGGCC AAAGGCTGGA GTGGATGGGA 
AGGATTG 



60 
67 



: 1 
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(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 
GACCCGGCCC TGGAACTTCG GGTCAT 



26 
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(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 66 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 
GACCCGAAGT TCCAGGGCAG GGTCACCATC ACCGCAGACA CCTCTGCCAG CACCGCCTAC 
ATGGAA 
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(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 64 base pairs 

(B) TYPE: nucleic acid 

( C ) STRAND ED NESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:35: 
CCATAGCATA GACCCCGTAG TTACCATAAT ATCCCTCTCT GGCGCAGTAG TAGACTGCAG 60 
TGTC 64 
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(2) INFORMATION FOR SEQ ID NO: 36 2 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 63 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 
GGTAACTACG GGGTCTATGC TATGGACTAC TGGGGTCAAG GAACCCTTGT CACCGTCTCC 60 
TCA 63 
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(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
CCAGGGCCGG GTCACCATCA CCAGAGACAC CTCTGCC 



(2) INFORMATION FOR SEQ ID NO: 38: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38 
CAGGCCCCTG GCCAAGGGCT GGAGTGG 



(2) INFORMATION FOR SEQ ID NO: 39: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39 
TACGCAAACC GCCTCTC 



• 
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(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (primer) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 
GAGTGCACCA TATGCGGT 
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(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 116 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr 
20 25 30 

Tyr He His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 

Gly Tyr He Asp Pro Phe Asn Gly Gly Thr Ser Tyr Asn Gin Lys Phe 
50 55 60 

Lys Gly Lys Val Thr Met Thr Val Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Gly Gly Asn Arg Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val 
100 105 110 

Thr Val Ser Ser 
115 
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(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 
15 10 15 

Asp Arg Val Thr lie Thr Cys Arg Ala Ser Gin Asp Asp lie Ser Asn 
20 25 30 

Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly Gly Ser Pro Lys Leu Leu 
35 40 45 

lie Tyr Tyr Ala Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser 
50 55 60 

Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr lie Ser Asn Leu Glu 
65 70 75 80 

Gin Glu Asp lie Ala Thr Tyr Phe Cys Gin Gin Gly Asn Thr Leu Pro 
85 90 95 

Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 
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(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 114 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1 5 10 15 

Asp Arg Val Thr lie Thr Cys Arg Ala Ser Gin Asp Ser Leu Val Xaa 
20 25 30 

Xaa Ser lie Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys 
35 40 45 

Ala Pro Lys Leu Leu lie Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val 
50 55 60 

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 75 80 

lie Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 
85 90 95 

Tyr Asn Ser Leu Pro Glu Trp Thr Phe Gly Gin Gly Thr Lys Val Glu 
100 105 110 
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lie Lys 



* 



1 
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(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 128 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:44: ! 

Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys Pro Gly Ala 

1 5 10 ! 15 

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn lie Lys Asp Thr 

20 25 ; 30 

Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp lie 
35 40 45 

Gly Arg lie Asp Pro Ala Asn Gly Asn Thr Lys Tyr Asp Pro Lys Phe 
50 55 60 

Gin Gly Lys Ala Thr lie Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 

65 70 75 ' 80 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Gly Tyr Tyr Tyr Tyr Asp Ser Xaa Val Gly Tyr Tyr Ala Met 
100 105 110 

Asp Tyr Trp Gly Gin Gly Thr Xaa Val Thr Val Ser Ser 
115 120 125 



1 
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(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 125 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Ala lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 
35 40 45 

Gly Trp lie Asn Pro Tyr Gly Asn Gly Asp Thr Asn Tyr Ala Gin Lys 

50 55 60: 

Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser Thr Ala 

65 70 75 ! 80 

Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr 
85 90 95 

Cys Ala Arg Ala Pro Gly Tyr Gly Ser Gly Gly Cys Tyr Arg Gly Asp 
100 105 110 

Tyr Xaa Phe Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 125 



